New taxonomic data are provided for the genus Didymodon , after a revision of the species treated as 
INTRODUCTION
The genus Trichostomopsis Cardot was described by to accommodate the new species T. crispifolia Cardot from Mexico. This genus was mainly distinguished on the basis of its smooth laminal cells, plane margins, lax, hyaline basal cells, and bistratose apex and margins in the upper part. Since then, however, its systematic position has been controversial. Some authors treat it as belonging to independent genera, Asteriscium (Müll. Hal.) Hilp. nom. illeg. non Asteriscium Cham. & Schltdl., Trichostomopsis or Didymodon Hedw. Hilpert (1933) proposed segregating the species of Barbula sect. Asteriscium into a separate genus that he called Asteriscium , in which he also included Trichostomopsis crispifolia , the only species belonging to this genus at that time, because he observed no differences in the shape of leaves and cells of the lamina and costa anatomy between both genera. Nevertheless the name Asteriscium cannot be used for a genus of mosses because it was previously used to designate a genus of vascular plants. Grout (1939) recognized three species in Trichostomopsis and maintained that this genus has affinities with Barbula , Trichostomum and Didymodon but proposed as differentiating characteristics, the bistratose margins and single stereid band in the costa. Later the genus Trichostomopsis was revised by Robinson (1970) in North America and the southern hemisphere. In this work he accepted five species: T. australasiae (Hook. & Grev.) H. Rob., T. curvipes (Müll. Hal.) H. Rob., T. fayae Grout, T. trivialis (Müll. Hal.) H. Rob. and T. umbrosa (Müll. Hal.) H. Rob. The same author considered Trichostomopsis to be closely related to Barbula but stated that the former can be distinguished from it by its hyaline and very lax basal cells, bistratose upper leaf margins, costa with a single dorsal stereid band and without ventral stereids, and the scarcely twisted peristome teeth. In the same year, Barbula haussknechtii Jur. & Milde and Trichostomum aaronis Lorentz were transferred into Trichostomopsis by Agnew & Townsend (1970) . This work together with that of Casas (1970) , who reported for the first time T. australasiae from Spain, extended the distribution area of this genus to Asia and Europe, respectively. Up to then, Trichosto-mopsis was known only in the Old World from the Canary Islands. Zander (1978) synonymized Trichostomopsis with Didymodon , which was later included by Zander (1981 Zander ( , 1993 and Guerra & Ros (1987) within the section Asteriscium (Müll. Hal.) R. H. Zander of Didymodon . Also, the taxonomic treatments of Ku era (2000), Jiménez, Ros & Cano (2003) and Jiménez, 2004) treat them as belonging to Didymodon . However, many authors (Magill, 1981; Düll, 1992; Frey et al ., 1995; Kürschner, 2000; Cortini-Pedrotti, 2001; Allen, 2002) preferred to treat both genera distinctly. In this work the genus Trichostomopsis has been considered part of Didymodon since no taxonomic characters of sufficient significance have been observed to separate both genera. Also molecular data obtained by chloroplast rps4 gene sequences (Werner et al ., 2004b) and by the nuclear ITS1 and ITS2 genic region sequences (O. Werner, J. A. Jiménez, R. M. Ros, M. J. Cano & J. Guerra, unpubl. data) confirm the close relationship between the species treated as Trichostomopsis and others of the genus Didymodon , as is also suggested by morphological studies. There is no reason therefore to consider it as a separate genus. The combination of characters present in the species of Trichostomopsis (stem occasionally with hyalodermis, bistratose upper leaf margins and very lax hyaline basal cells) allows its placement in a separate group within Didymodon . At present, based on these characters and according to Zander (1993) (Werner et al ., 2004a) . Also, the rest of the sections proposed for Didymodon are not supported by the morphological and molecular data (Jiménez, 2003 ; O. Werner, J. A. Jiménez, R. M. Ros, M. J. Cano & J. Guerra, unpubl. data) . Therefore, further studies for all the species of this genus should be carried out in order to clarify the infrageneric classification of this genus.
The aim of this paper was to attempt, through a morphological study, to clarify the validity of the different species treated at present within Trichostomop- 
MATERIAL AND METHODS
In the present study the type specimens of all the published names in Trichostomopsis have been studied, whenever they could be located. Numerous collections from throughout the world have been studied. This revision is based on 380 specimens from the following institutional and personal herbaria: BM, BP, CHR, DUKE, E, FH, GOET, H, JE, LE, LISU, M, MA, MEXU, MGC, MUB, NY, PAL, PC, PRE, TFC, W, herbarium T. L. Blockeel, herbarium W. Frey, herbarium R. Skrzypczak.
All specimens were examined in potassium hydroxide solution at 2%.
Microscopic examinations and measurements were taken with an Olympus-BH2 light microscope, while microphotographs were obtained with an Olympus PM-10AK camera mounted on this microscope. The leaf surface was studied using a Jeol JSM-6100 SEM. The material was fixed in 3% glutaraldehyde with 0.1 M cacodylate buffer at 4 ∞ C, washed in cacodylate and saccharose buffer, dehydrated in an increasing acetone gradient (30%, 50%, 70%, 90% and 100%), critical-point dried and sputtered with a gold layer 200-300 Å thick.
RESULTS
After the morphological study of the species, only two species were recognized: Didymodon australasiae and D. umbrosus .
The key below is proposed to distinguish them: 
DISCUSSION
Trichostomum aaronis was described by Lorentz (1867) and was later reported from different countries of North Africa, south-western Europe and southwestern and central Asia (Guerra & Ros, 1987; Townsend, 1987; Frey & Kürschner, 1991; Dia & Raimondo, 1994 ). According to Guerra & Ros (1987) and Frey & Kürschner (1993) , D. aaronis is differentiated from D. australasiae by its shortly ovate or oblong-lanceolate leaves, which are widest at midleaf, obtuse apex, quadrate to rounded ventral cells of the costa and quadrate to shortly rectangular marginal basal cells. Examination of the type material of D. aaronis and numerous material from Asia, Africa and Europe showed that its differential characters are within the usual range of variation of D. australasiae (Jiménez, 2004) .
Both Barbula bistrata Rungby and Tortula cabulica J. Froehl. were synonymized by Agnew & Townsend (1970) as D. aaronis. After studying the type specimens we concluded that there are no morphological differences to separate these taxa from D. australasiae.
Barbula haussknechtii Jur. & Milde is known, in addition to the type locality, from very few localities in Kuwait, Iraq, Afghanistan and Syria (Frey & Kür-schner, 1991; Kürschner, 1996) . According to Agnew & Vondrá ek (1975) , this species is very close to D. aaronis, from which it differs almost exclusively in the marginal basal cells. These cells are almost linear, four or more times longer than wide in D. haussknechtii while in D. aaronis are shortly rectangular and up to three times longer than wide. A study of the type of B. haussknechtii and most of the specimens cited under this name has shown that the shape of marginal basal cells in both taxa is the same and that there are no characters of sufficient taxonomic value to substantiate the specific status of this species. So, we concluded that B. haussknechtii is the same taxa as D. aaronis and therefore as D. australasiae.
Barbula incrassata Lindb. and Tortula cucullifolia J. Froehl. were described by Brotherus (1892) and Froehlich (1955) from Georgia and Afghanistan, respectively, and have not been collected again since. After examining the type material from both specimens, we conclude that there are no significant morphological differences between these taxa and D. australasiae. PLANTS 0.2-1 cm high, growing in dense turfs, glaucous, bright green to olive-green. STEMS erect, simple or branched, with hyalodermis, central strand differentiated. RHIZOIDAL TUBERS underground, multicellular, rounded to elongate, 25-190 ¥ 15-40 mm, brown, smooth. LEAVES crisped, twisted or incurved when dry, spreading to slightly recurved when moist, long-lanceolate (0.8)1.2-3 ¥ 0.25-0.7 mm; lamina unistratose, more rarely regular or irregularly bistratose in the upper third of the leaf, green-yellowish or yellow with KOH; apex acute or obtuse; margins entire, generally plane, bi-to tristratose in the upper middle of the leaf; costa 30-85 mm wide at leaf base, ending below the apex or percurrent, occasionally weakly spurred above midleaf; ventral cells of the costa, in the upper middle of the leaf, quadrate to elongate, papillose; dorsal cells of the costa, in the upper middle of the leaf, elongate, seldom shortly rectangular or quadrate, smooth or papillose; in cross section at leaf base semicircular or elliptical; with 1-2 layers of guide cells, with 3-6 cells in each one of them, without ventral stereids, 1-2 layers of dorsal stereids, generally without hydroids, ventral surface cells layer rarely bulging, smooth or papillose, dorsal surface cells differentiated or not, smooth or papillose; upper and middle laminal cells rounded, subquadrate or rectangular, oblate or not, 5-15(20) ¥ (5)7.5-12.5(15) mm, with 1-3 simple or bifurcate papillae per cell, sometimes smooth, generally thick-walled; basal cells rectangular, 25-80(100) ¥ 10-20(30) mm, differentiated, hyaline, smooth, generally inflated, thin-walled; marginal basal cells differentiated, long-rectangular to elongate in 2-6 rows. Dioecious. SETA erect, 0.7-1.3 cm long, brown-reddish to yellow. CAPSULE erect, cylindrical, 0.7-2 ¥ 0.4-0.7 mm, brown to brown-reddish. PERISTOME of 32 filiform teeth, papillose, straight or slightly twisted, 350-900 mm long, occasionally rudimentary, brown-yellowish. OPERCULUM long rostrate, 0.8-1.4 mm long. CALYPTRA cucullate, 1.6-2.2 mm. SPORES spherical, 7.5-12.5 mm in diameter, weakly papillose, brown to brown-yellowish.
Habitat: Soils and taluses generally nitrified, calcareous rocks and artificial walls; 0-2385 m.
Distribution: South Africa; Europe; South America; North America. This taxon is reported for the first time from Africa (South Africa). 
Barbula trivialis was described by Müller (1899) . It has been considered as a South African endemic until Casas & Oliva (1982) and Guerra & Ros (1987) reported it from central and southern Spain. Later, it has been collected from Jordan (Frey & Kürschner, 1993) , France (Skrzypczak & Pierrot, 2001) and Greece (Blockeel et al., 2002) . Robinson (1970) reason to maintain B. trivialis as an independent taxon from D. umbrosus. Guerra & Ros (1987) stated that D. trivialis was characterized by deltoid-lanceolate leaves, gradually narrowed from half to apex and widest in the upper third, entire margins and shortly rectangular marginal basal cells. After studying the specimens cited as D. trivialis from France, Greece and Spain, all of them have been identified as D. australasiae and not as D. umbrosus. It was not possible to study the specimens reported by Frey & Kürschner (1993) from Jordan but, according to the description provided in that work, this, too, seems to be D. australasiae.
Trichostomopsis curvipes is the only species belonging to the genus Trichostomopsis that had not been transferred to Didymodon by any author. This taxon has been considered as an Argentinean endemic since Müller (1879) described it from Tucumán province, and since then it has not been collected again. Robinson (1970) recognizes this species as a good taxon but closely related to T. umbrosa and T. trivialis. In fact, he considered that these three species could be separated from the rest of the species of Trichostomopsis by their adaxial cells of the costa which are smaller than the guide cells and the many rows of narrow marginal cells on the leaf base. However, according to Robinson (1970) Cardot, Rev. Bryol. 36: 83. 1909 described this species on the basis of the following characters: leaves spirally contorted when dry, margins plane in the lower part but strongly revolute from over base to apex and rudimentary peristome. Bartram (1926) transferred it to the genus Husnotiella Cardot, opinion shared by Grout (1939) . Later Zander (1981) The original publication where Trichostomum calcicola was described (Hampe, 1844) consisted only of a plate without any information about the locality, collector or date. Sollman (1995) examined two possible Australian specimens, deposited in the Herbarium Hampe in BM, which could belong to the type material. In this work Sollman selected as lectotype material the sample marked 'Preiss 2455' and he stated that both samples were common forms of Didymodon australasiae. Indeed, these specimens have features, such as the bistratose margins in the upper middle of the leaves and hyaline basal cells, which are typical of D. australasiae. However, after studying the anatomy of the leaf costa we have observed that this is different with respect to D. australasiae. Both specimens have one layer of the guide cells and 1-2 layers of ventral stereids, while D. australasiae may have 1-2 layers of guide cells but lacks ventral stereids. In our opinion, this single discrepancy is sufficient for T. calcicola not to be included in the list of synonyms of D. australasiae. On the other hand we have not been able to assign it to any of the species of Didymodon known, so that these samples could correspond to a well differentiated taxon of the genus Didymodon. Nevertheless for its confirmation, a deeper study and examination of numerous Australian collections is necessary.
